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Abstract.
AIM: To provide a best practice guide on Indigenous mortality reporting based on recommendations from the International
Group for Indigenous Health Measurement.
METHOD: A workshop of the International Group for Indigenous Health Measurement was held in Montreal in 2013 during
which best practices in determining Indigenous mortality were discussed. A subsequent discussion paper and draft recommenda-
tions were further refined at a meeting in Vancouver in 2014. A working group finalized this best practice guide in follow-up to
the two meetings.
OUTCOME: Ten final recommendations are made regarding identification, community engagement and ownership, data link-
age, uncertainty in official statistics and a timeline for implementation. In this paper we review and discuss these recommenda-
tions drawing on examples of best practice in Australia, Canada, New Zealand and the United States of America and highlighting
some shortcomings in the current practices of official statistical agencies.
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1. Introduction
This paper provides a best practice guide on Indige-
nous mortality reporting. It was developed through the
International Group for Indigenous Health Measure-
ment (IGIHM), a network of Indigenous and allied per-
sons representing Indigenous communities and organ-
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isations, government statistical agencies, universities,
and non-government arenas in Australia, Canada, New
Zealand, and the United States of America (United
States). This group shares information on effective
strategies, improved methods and policy development
to strengthen the collection, analysis, dissemination
and use of health information for Indigenous popula-
tions.
Accurate mortality data is fundamental to assessing
and monitoring levels of health and improving health
status. The right to be counted is a fundamental hu-
man right, and people must not be denied the right
or opportunity to self-identify as Indigenous [?]. The
accuracy of Indigenous mortality statistics is entirely
dependent upon the complete and accurate ascertain-
ment of Indigenous identification and consequently,
collection methods used for standardised data sets both
within and between countries. How best to optimise the
reporting of this indicator and ways of collecting this
information for Indigenous populations is a core issue
for health reporting. The right to be counted is a fun-
damental human right and individuals and groups must
not be denied the right or opportunity to self-identify
as Indigenous.
Indigenous mortality is calculated using death, cen-
sus or other records, each of which require a reliable
and, ideally, consistent Indigenous identifier for the
numerator and denominator. The quality of the data
is limited to the poorest quality data set used to es-
timate a statistic. Without best practice identification
in all vital event registrations (birth and death), cen-
sus, and other denominator registrations, the struggle
to achieve a more accurate picture of mortality and life
expectancy persists [?,?]. Efforts to correct these issues
can be found internationally.
As noted by Madden et al. [?], the United Nations
and the World Health Organisation advanced a number
of recommendations to improve reporting so that “such
countries would be able to produce appropriate and re-
liable data that adhered to certain professional and sci-
entific standards.” Further, the United Nations [?] re-
commends the collection of vital statistics for provi-
sion of services, citizenship issues and general gov-
ernance for every geographic region and population
group in each country and reiterated this in 2014 [?].
It explicitly recommends that race and ethnicity be
determined in consultation with the parties affected.
More specific to Indigenous populations, article 8 of
the United Nations Declaration on the Rights of In-
digenous Peoples [?] places a responsibility on Mem-
ber States to provide effective mechanisms for preven-
tion of, and redress for any action which has the aim
or effect of depriving them of their integrity as distinct
peoples or ethnic identities, or of their cultural values.
Article 15 highlights that Indigenous peoples have the
right to the dignity and diversity of their cultures, tra-
ditions, histories and aspirations which shall be appro-
priately reflected in education and public information.
2. Indigenous self-identification
In the four nations considered in this paper, full
vital statistics are collected for the population as a
whole. In these vital event data, Indigenous popula-
tions, however, have not always been identified con-
sistently or accurately [?,?]. Inconsistencies, inaccu-
racies, or a lack of identification has led to the under
estimation for all or some Indigenous populations in
terms of infant mortality [?,?], life expectancy, cancer
risk [?], and other indices [?].
Reporting vital statistics on any specific popu-
lation group requires a reliable identifier in birth
and death registrations and national census collec-
tions. The collection of race/ethnicity identifiers, how-
ever, is inconsistently collected worldwide. For in-
stance, some Scandinavian countries have not col-
lected racial/ethnicity information since World War
II [?] with some saying that was to avoid the use and
misuse of race information for research based on racist
ideology. While this exemption may have been laud-
able at the time to address the potential for discrimina-
tion, non-discrimination is a crosscutting principle in
International human rights laws, complimented by the
principle of equality. Not collecting ethnicity data may
enable the discrimination it seeks to avoid and hide
such inequalities. In 2014, the UN nevertheless reiter-
ated that the collection of race/ethnicity in vital regis-
tration is dependent upon individual national circum-
stances. That being said, the risk for discrimination, or
not having a consistent identifier has to be balanced
against the need for countries to meet their obligations
to collect and report accurate data to and for Indige-
nous communities [?].
Freemantle et al. [?] reported the historical devel-
opment and cultural influence of European colonisa-
tion that influenced the state of Indigenous identifica-
tion in vital statistics, census and health record data in
Australia, New Zealand, Canada and the United States
that left a legacy of “excess mortality, morbidity, and
trauma that parallels the economic devastation and cul-
tural loss of land alienation” [?] that had its roots in
discrimination.
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All countries [?,?,?,?] have acknowledged that
current data on Indigenous populations is inadequate [?].
Australia, New Zealand and the United States have
taken a national approach to address these data is-
sues [?,?,?], while Canada has devolved the problem
and consultations to province, state territory, or Indige-
nous bodies with very uncertain chance of success.
Health inequalities continue to persist for Indige-
nous populations in all countries under discussion [?,
?]. Guided by the principles of non-discrimination and
equality and in the spirit of the United Nations Decla-
ration on the Rights of Indigenous Peoples, a core re-
sponsibility of Government should include working in
partnership with Indigenous peoples to collect appro-
priate statistics to measure the extent of the inequity
and to take appropriate action to rectify inequalities.
Not only is there an imperative to collect the data but
there is a responsibility to disseminate and use the data
in a meaningful, effective and non-discriminating way
for the benefit and dignity of Indigenous communi-
ties. Below we have compiled a number of country-
specific examples that illustrate the data and measure-
ment challenges impeding a full understanding of in-
digenous health and wellbeing.
3. Life expectancy as a measure of mortality
Life expectancy is a headline health indicator but is
calculated differently in each country [?]: In Australia,
life expectancy is calculated after each 5 yearly census.
A direct method was introduced in 2006 and refined in
2011, replacing a range of indirect methods including
the Bhat and Hill methods [?]. The new direct method
calculates a factor for the under-identification in death
registrations determined through a linkage study with
the census and death registrations immediately after
the census. These are then adjusted through the propen-
sity to identify in the Post Enumeration Survey. These
are still experimental and no adjustment for age is pro-
duced for the states and territories because the sample
size is too small. Further, no adjustment is made for
the relatively large numbers of Aboriginal and Torres
Strait Islander deaths that cannot be linked to the cen-
sus. Madden et al. [?] have explored some of the lim-
itations of the methodologies, including the use of the
census as the “gold standard” for Indigenous identifi-
cation rather than using an ever Indigneous methodol-
ogy. They also highlight the fact Indigenous deaths are
underestimated and life expectancy is over estimated.
In Canada, several ways to combine data have been
used to estimate life expectancy of First Nations (sta-
tus and non-status Indians), Métis and Inuit Indige-
nous peoples [?]. Statistics on adult deaths are re-
ported to Statistics Canada, which then merges them
together to create a national mortality database. This
database does not include an Indigenous identifier. The
national Indian Registry is the only direct data link-
age source to estimate mortality, but only includes First
Nations persons registered under the Indian Act, thus
excluding more than 30% of the Indigenous popula-
tion in Canada. This database is also noted for under-
estimating birth and death registrations [?]. Studies [?]
have also historically linked the long form census to
the Mortality Database to report on First Nations (sta-
tus and non-status Indians), Métis and Inuit mortality.
Only a subsample of census participants complete the
long form that has the Indigenous identity questions
which suggests that there may be issues with small
numbers and statistical power. Several data sources
when combined can produce life expectancy estimates
and projections. Life tables for Registered Indians have
been estimated and projected by Statistics Canada De-
mography Division; life tables for Inuit living in the
Inuit Nanagat and the four Inuit land claim regions
of which it is comprised are estimated by Statistics
Canada using Inuit as a geographic proxy, since the
large majority of residents in these northern territo-
ries are Inuit [?]. Regardless of sources, these reports
undercount First Nations, Métis and Inuit people geo-
graphically and by source [?,?,?,?].
In New Zealand [?,?] a new method is being used [?]
where ethnicity, for the very few deaths where it is not
recorded (0.2%), is imputed. Mortality rates are mod-
eled at each age by gender for each population group
from the death registrations and population estimates
from the most recent Census. The Census is completed
every five years and the Māori population is calculated
after the adjustment for death and no ethnic response
counts. The National Health Index (NHI) system allo-
cates unique identification numbers to all New Zealan-
ders with ethnicity included. This allows more com-
plete Māori identification and this assists in the check-
ing of the deceased through the Index, the identifica-
tion within the NHI is considered to be accurate. This
is an example of best practice [?,?].
In the United States it has not been possible to calcu-
late life expectancy for American Indians and Alaska
Natives (AI/ANs) as a whole. There is a program of
work [?] currently being undertaken by the US Na-
tional Center for Health Statistics (NCHS) to estimate
AI/AN life expectancy. NCHS currently publishes life
expectancy estimates for the US ‘white’, ‘black’ and
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‘all races’ populations. Prior to 2003 the AI/AN cate-
gories on death certificates was not included and even
now not all states have included this category with
collection in only 27 of the 52 registration areas (50
US states plus New York City and the District of
Columbia). In the 2009 NCHS report there is an alert
as to the undercount of deaths for AI/AN groups, how-
ever, there are no adjustments made to the count.
Although New Zealand offers an example of best
practice, and while it has not translated into equitable
outcomes for Māori, this practice has seen policies de-
veloped to tackle quantified inequalities but prioriti-
sation of ethnicity also contributes to an undercount
of other ethnic groups. The three other countries are
making some progress but it is mixed. In line with
the UN Sustainable Development Goals for 2030, it
is time for the government and statistical agencies to
work towards complete and accurate identification in
vital statistics for the dignity and equality of Indige-
nous peoples.
The editors for the Centers for Disease Control and
Prevention, in commenting on the situation in United
States, summed it up well for all four countries: “Race
has not been consistently defined or ascertained in pub-
lic health and related data sets. For many mortality and
morbidity rates, denominators are commonly derived
from (U.S.) Census data that rely on respondents’ self-
identification. In comparison, race coding for numer-
ator data may reflect a wider range of methods, in-
cluding designation of race by next-of-kin, a coroner,
or other person who certifies the death. Similarly, race
coding for reportable diseases may represent the inde-
pendent designation of a health-care provider.” [?].
There are three aspects to the following set of rec-
ommendations made by IGIHM. The first four recom-
mendations relate to the vital statistic registers and re-
lationships that need to be maintained or established
to ensure accurate Indigenous mortality reporting. The
next five relate to the mechanisms that can be put in
place until the vital statistics collections are adequate
for Indigenous mortality reporting. The final recom-
mendation provides a timeline for implementation in
light of the United Nations 2030 Sustainable Develop-
ment Goals.
4. IGIHM recommendations
1. There should be Indigenous identifiers on na-
tional census, birth and death certificates using
the same definitions and nomenclature in each.
The collection of Indigenous identifiers has been
slowly initiated during the past 45 years. In Australia,
Aboriginal and Torres Strait Islanders were officially
counted in the census beginning in 1971. In the 1980s
identification was included for birth and death regis-
tration in most jurisdictions, although Indigenous iden-
tifier in death registrations in Queensland was only
introduced in 1997. There is still substantial under-
registration in death registration and under enumera-
tion in the Census [?,?,?]. In Canada, there is no uni-
versal identification protocol or process for Indigenous
identifiers [?]. Such identification in the Census was re-
moved in 2006. In 2015 the new Canadian Government
announced the reinstatement of the long form census
for the 2016 census which is to be applauded [?]. Vital
registrations, however, are mixed with some provinces
requiring an identifier on birth registration but not on
death registration forms. The collection of identifiers
for use in disease surveillance is limited.
In New Zealand there is consistent identification in
Census, vital registration and disease surveillance and
under identification has been reduced for most hospital
admission and mortality data, alongside the use of a
national health index number [?].
In the United States a series of studies have uncov-
ered high rates of racial misclassification of AI/AN
persons [?,?,?,?,?,?,?,?,?,?,?,?,?,?], resulting in inac-
curate mortality and cancer data that are essential for
program planning, health service delivery and evalua-
tion [?,?,?,?,?,?,?,?,?,?,?,?,?,?]. Jim et al. [?] reported
that racial misclassification of AI/ANs varied by region
and was less likely to be reported in error in regions of
high concentration of Indigenous populations such as
Alaska, California and the Plains states. However, even
in these states, researchers have found mismatches in
reporting of birth and death certifications as individu-
als may be identified as AI/AN on their birth certificate
and categorised as another race on their death certifi-
cate.
2. Self-identification should be the method for es-
tablishing Indigenous status in national census
and relatives should provide identification for
death records; to ensure effectiveness, the mech-
anisms for monitoring need to be developed, im-
plemented and evaluated with Indigenous people,
and the reporting needs to be universal.
In all jurisdictions, self-identification is the method
for establishing Indigenous status in the Census [?,
?,?]. In birth and death registration self, or family,
identification is recommended although in practice the
“eyesight test” is often conducted and funeral direc-
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tors, who generally complete the death registrations, do
not always ask the identification question. The previ-
ous sections highlight the lack of consistency in death
registration information and the need for Canada and
the United States to include Indigenous identifiers in
birth and death registrations and in national mortality
databases.
3. Indigenous communities should be engaged at all
stages of data collection, analysis and dissemina-
tion of results and principles of Indigenous com-
munity ownership and reporting need to be es-
tablished and maintained for all data collections.
Vital registration records are generally not held and
maintained by Indigenous communities; rather they are
the responsibility of the state. Ownership models such
as formal data use agreements can be used to give com-
munities control over analysis and dissemination of re-
sults produced from administrative data sets and en-
sure meaning and relevance for the Indigenous com-
munities whose data has been collected [?,?]. Cre-
ative methods of community dissemination also need
to be devised, as well as ways to translate results into
meaningful information for Indigenous communities.
In Australia, the National Advisory Group on Aborig-
inal and Torres Strait Islander Health Information and
Data (NAGATSIHID), has endorsed 11 principles re-
lating to the collection, use and dissemination of data
relating to Aboriginal and Torres Strait Islander peo-
ples [?]. In Canada, First Nations leaders have for-
mally negotiated administrative data agreements (in-
cluding vital registration data) in British Columbia [?]
(with the province) and Ontario [?] (with the Insti-
tute of Clinical Evaluative Sciences (ICES)) so that
there is First Nations governance over data linkages
and analyses. Provincial Indigenous organisations rep-
resenting Indigenous people living in urban areas in
Ontario have also negotiated research and data sharing
agreements with ICES. Perhaps the most outstanding
example of Indigenous governance and leadership of
Indigenous health information in Canada is the First
Nations Regional Longitudinal Health Survey which
is completely First Nations owned and controlled and
represents the largest on-reserve First Nations health
dataset in Canada [?].
In New Zealand there are specific Indigenous over-
sight groups, some officially sanctioned in law [?]
and Government supported, for example, and this key
group was supported by Te Kete Hauora in the Min-
istry of Health, and remains an essential task for the
Kaitiake Groups for Breast and Bowel Cancer Screen-
ing [?] that will require the ongoing and national over-
sight provided by Te Kete Hauora.
In the United States, there are university and state
based organisations working on community engage-
ment [?,?] but no national centres.
4. Partnerships need to be established between In-
digenous peoples and statistical agencies to plan
for sustainable national and regional data col-
lection.
NAGATSIHID [?] was established in 2001 and is
an example of where an advisory group has been es-
tablished with a mandated Indigenous majority in a
group which includes all relevant statistical organisa-
tions. Further, the Australian Bureau of Statistics es-
tablished an Indigenous roundtable in 2013 to help im-
prove the quality of census and survey data and im-
prove the statistical literacy for Aboriginal and Torres
Strait Islander people [?].
In addition to the partnerships described in the
previous section between Indigenous governing bod-
ies and/or organisations and the Province of British
Columbia and ICES in Ontario, the federal government
of Canada (Statistics Canada and Human Resources
and Social Development Canada) partnered with Abo-
riginal organisations and advisors to create the Aborig-
inal children’s survey in 2006 [?]. Unfortunately, this
survey has been discontinued.
The goals of the Māori health business unit within
the Ministry of Health, New Zealand, Te Kete Hauora,
are developing and maintaining relationships with key
agencies and organisations such as Statistics New
Zealand, and in so doing Māori community and health
organisations feel confident that Te Kete Hauora’s ad-
vice works for Māori and makes a difference for Māori
health. As a consequence of its dis-establishment in
March 2016, a new champion will be required to en-
sure the relationships Te Kete Hauora developed re-
main active and Maori health data is fit for purpose.
The United States has no official partnerships estab-
lished.
5. Where vital statistical records have incomplete
identification or registration, triangulation from
a variety of data sources needs to be considered.
In Australia, while there is currently no ongoing rou-
tine data linkage approach by statistical agencies, re-
searchers have linked mortality data to hospital ad-
mission data [?] and to local Aboriginal Community
Controlled Health Organisations [?]. Further, the Aus-
tralian Institute of Health and Welfare have conducted
a feasibility study linking, death registrations, residen-
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tial aged care data, the National hospital morbidity
database and the National perinatal database to en-
hance identification [?] and is developing a system of
ongoing linkage of birth death and perinatal records.
If linkages need to be used to determine Indigenous
identity in an existing mortality dataset, completeness
of Indigenous identification may be improved by in-
creasing the number of datasets being drawn upon
for Indigenous identification. For example in New
Zealand, there are multiple administrative databases
that can be drawn upon to support Māori identification
in cancer registries and it has been demonstrated that
more inclusive Māori identification (and subsequently
more accurate documentation of health inequities)
occurs when multiple Māori identity databases are
linked [?].
This should not imply an acceptance of inadequate
data systems and the main priority should be improv-
ing the accuracy and completeness of Indigenous iden-
tification in administrative and vital record systems.
It should also be noted that linkage of multiple sys-
tems, each of which has unknown levels of incomplete
identification is not a panacea unless there is some
way of determining the completeness of identification
of the linked data set. The use of discrete individu-
als as the basis for the collection and analysis of vi-
tal statistics can be in tension with Indigenous concep-
tualisations and valuing of the inter-relationships be-
tween people and their lived environment. Mapping
social networks is a tool that supports understanding
how relationships between people may impact health
and wellbeing [?,?]. Community level aggregation and
multi-level modelling that looks at individual and col-
lective health determinants may also assist in refining
statistical models that better reflect Indigenous concep-
tualisations of health.
6. Best practice linkage practices should be estab-
lished to enhance vital statistics collections and
adjust for under identification.
As noted above, data quality is foundational and data
linkage should only be a short-term solution for data
quality issues – there is an obligation not simply to es-
timate incomplete under identification but to rectify the
underlying data quality problems.
Data linkage may be the most practical short-term
corrective method to enhance Indigenous identity in
administrative and vital data sets, but to be effec-
tive, the linkage ideally requires complete and accurate
identification or other sources in at least one of the data
sets.
In Australia [?] and New Zealand [?] major link-
age projects are undertaken by national bodies to de-
termine under identification in death records to attempt
to determine life expectancy more accurately, although
there has been some criticism of the methodology used
in Australia [?]. Further, in New Zealand there is a cen-
tral linkage unit which routinely links administrative
data [?] with four or five sources of Māori identifica-
tion that can be cross – referenced. In Canada, linkage
projects are undertaken nationally via health reporting
initiatives involving the Federal Ministries of Statis-
tics Canada [?,?], Health Canada, and Indigenous and
Northern Affairs Canada. Provincially, while data link-
age is commonly performed as part of provincial health
reporting, data linkage and reporting pertinent to In-
digenous populations is not an annual event, is not con-
sistently done across provinces, and the data produced
is not standardised for cross-jurisdiction comparative
purposes. In some regions, data linkage is driven pri-
marily by academic units or through academic leader-
ship to make health reporting accountable and trans-
parent.
The US Census Bureau has been undertaking cen-
sus projects to examine changing patterns of identifi-
cation [?] and, as mentioned above, the NCHS has a
data linkage project planned to link census records and
mortality data from the 2010 Census [?].
Pitfalls exist where linkages cannot be made and
where Indigenous status differs across data sets. Con-
sistency in the numerator and denominator are desir-
able and methodologies to account for this must be as-
certained. Consistency and accuracy may not be totally
compatible, so judgment is essential [?,?].
7. Back casting for estimation of health trends
needs to be based on sound underpinning as-
sumptions of mortality trends to avoid circular-
ity.
When mortality or disease trends are reported a con-
sistent population is required. Population backcasting
is performed to determine what the population would
have been in the years prior to the census to arrive at
the current population count. This calculation requires
mortality estimates to be used. When this in turn is
used to describe mortality trends the argument can be-
come circular. Hence the requirement for some exter-
nal, validated measure for the mortality assumption.
In Australia [?], back casting and projections from the
2011 census have been prepared from 1991 to 2026. It
is noted that caution needs to used when using the back
casting results for long periods of time as the cumula-
tive effects of assumptions may become compounded
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over time [?]. Similarly in New Zealand, back cast-
ing results to 1991 are available [?]. In Canada and
the United States there is little official trend reporting
of mortality; the issue of unexplained growth in the
Indigenous population is discussed in many publica-
tions [?,?] but there are no official back cast population
estimates.
8. Indirect methods can be used for calculation of
life tables but assumptions need to be checked
carefully.
The United Nations [?] recommends the use of in-
direct methods when defective demographic data is
all that is available. Multiple techniques are available
but their robustness needs to be evaluated. Indirect
methods were used in Australia until 2006 but have
been discarded because of the many problems associ-
ated with them [?,?]. Nonetheless they have their place
when the underlying assumptions hold.
9. As mortality estimates are unlikely to ever be
100% correct, the plausibility of results by age,
geography and other parameters should always
be considered and uncertainty needs to be specif-
ically acknowledged in official statistics
In Australia, life expectancy and improvements in it,
are quoted to one decimal point when the uncertainty
around the results, given uncertainty in both numera-
tor and denominator are ± 1.3 years [?]. Estimates for
life expectancy in each country have changed signif-
icantly over time as different methods for estimating
populations and deaths are used and it is far from clear
that the estimates, for some at least of the countries,
may not change significantly in the future. Official es-
timates need to clearly indicate both positive aspects of
new methods and resultant estimates and also apparent
problems, inconsistencies or uncertainties.
10. To achieve UN inspired Sustainable Development
Goals each national and state/territorial govern-
ment by 2018 should have the required partner-
ship agreements with Indigenous peoples, have
launched self-identification processes to produce
the Indigenous identifiers required to monitor
this progress, and have stated goals to improve
Indigenous outcomes.
In 2015, the UN adopted Agenda 21 Sustainable De-
velopment Goals and annual reporting. While coun-
tries discuss what indicators to develop and report on
these goals, those for health such as mortality indi-
cators are standard fare. Disaggregating data to make
Indigenous health states transparent, which is consis-
tent with achieving human rights, is mandatory, par-
ticularly when there is discrimination. Australia, New
Zealand, Canada and the United States have such a
track record and by virtue of this history have an
obligation to report on Indigenous populations. By
2030, these respective countries should, as in Australia,
aim to eliminate gaps between Indigenous and non-
Indigenous life expectancy [?] and end inequality in
preventable deaths of Indigenous newborns and chil-
dren under-5 years of age, particularly by closing the
gap in neonatal mortality and under-5 mortality.
5. Conclusion
Indigenous health in the United States, Canada,
Australia and New Zealand, although improving, con-
tinues to reflect the adverse effect of colonisation. The
right to be counted is a fundamental right and accu-
rate Indigenous mortality and other health data is an
essential underpinning requirement for action to sus-
tainably improve Indigenous health and dignity. Provi-
sion of the necessary mortality data has been and re-
mains a challenge, although progress is being made.
This paper sets out ten best practice recommendations
for the provision of mortality data. Action to improve
the accuracy and completeness of Indigenous mortal-
ity data needs to be based respect for the differences
between Indigenous and non-Indigenous ways of do-
ing and knowing in measurement methodology and re-
quires genuine partnerships between Indigenous peo-
ples and statistical agencies. Decisions by statistical
agencies have real world consequences in terms of
funding and policy and we urge countries with Indige-
nous populations to develop national plans which in-
corporate these ten recommendations with the aim of
having reliable data by 2030 in line with the UN Sus-
tainability Goals, and to develop and implement annual
reporting of progress towards that goal.
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